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Catalysis is essentialin nature and a central issue in chemistry. Understanding the 
molecular mechanism during catalytic process is the fundamental to design catalysts 
and manipulate reactions.However, for traditional heterogeneous catalysts based on 
supported nanoparticles, the complexity of the structure makes it impossible to study 
reaction mechanism on molecular level.  
As a new class of catalysts, atomically dispersed catalysts have been attracting 
numerous research interests. Due to the uniform structure of the active sites dispersed 
on the surface, atomically dispersed catalysts showed unique catalytic performances 
that were different from tranditional catalysts. Nevertheless, two major challenging 
issues remain in the field of atomically dispersed catalysts: (i) To ensure the loading 
content high enough for practical applications while maintaining the metal centers as 
individual sites under catalytic conditions; and (ii) to address whether atomically 
dispersed catalysts offer distinguished active sties and/or undergo different catalytic 
pathways from conventional metal catalysts. 
Therefore, we made research efforts on developing new syntheticstrategy to 
prepare atomically dispersed catalyst that are with large loading content and stay 
stable during reaction. Main results are shown as follows. 
Chapter1.Starting from tranditional heterogeneous catalysts based on supported 
nanoparticles, we brought out the importance of preparing atomically dispersed 
catalysts. By reviewing references, we summarized the status quo of synthesis 
strategy and current understanding on atomically dispersed catalyst. 
Chapter 2. By using ultrathin TiO2 as support, we developed a UV-assisted 
strategy prepare atomically dispersed Pd catalyst. Due to its large surface area and 
positive surface potential, the support allowed the adsorption of Pd precursor as much 
















aberrationcorrection-STEM experiments confirmed the sole presence of Pd as single 
atoms. The calculated TOF value of Pd1/TiO2 was more than 9 times greater than that 
of surface Pd atoms on the Pd/C catalyst. 
Chapter 3. We investigated the reaction mechanism during catalysts preparing. 
By using electron spin resonance, a unique signal attributed to ethyl glycol radials was 
observed. The EG radicals were formed during UV treatment and functioned as a 
promoter to remove Cl from Pd atoms. A stepwise synthesis process was designed to 
prove the mechanism we proposed. 
Chapter 4. We investigated the reason for the high catalytic activity of 
atomically dispersed Pd catalyst. Different from homolytic dissociation to H atoms, 
Pd1/TiO2 activate H2 in a heterolytic way. One of the H atoms moved to nearby 
oxygen on EG to yield O-Hδ+, leaving the other H atom on Pd as Hδ-. Isotopic 
experiments were comducted to prove the mechanism. Due to the unique H2 
activation pathway, Pd1/TiO2also performed well in the catalytic hydrogenation of 
aldehydes. 
Chapter 5. Hitherto, are atomically dispersed catalysts active of CO oxidation, 
especiallyless than 100 degree is still a debate. We discoved the high activity of 
atomically dispersed Pd of calcined Pd1/TiO2in CO oxidation. By using electron spin 
resonance, we revealed that superoxide ions were presence on the special Pd-O2-Ti 
interfaces and were responsible for such a high activity. 
Chapter 6. We developed the UV-assisted anchoring strategy in other systems, 
for instance Pd/P25. 
 
Key words: atomically dispersed catalysts; single atoms; model catalysts; interface 
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